Introduction {#S0001}
============

Although the incidence and mortality rates of tuberculosis (TB) are slowly decreasing globally, TB remains a major challenge for public health, with an estimated 10 million new cases and 1.24 million deaths worldwide in 2018.[@CIT0001] China is one of the 30 countries with the highest TB burdens. In 2018, there were 866,000 new cases of TB in China, which was the second highest number of new cases in the world, and 37,000 patients died.[@CIT0001] In the Tibet Autonomous Region, located in Southwest China, the prevalence rate of pulmonary TB (PTB) was 758 per 100,000 in 2014, which is almost twice the national average.[@CIT0002]

However, TB treatment is an arduous undertaking for patients. Standard TB treatment requires the regular use of complex combined drugs for 6 to 8 months or longer.[@CIT0003] Such long-term, strict regimens lead to nonadherence to prescribed drugs. Therefore, directly observed treatment (DOT), which requires patients to take medicine under the observation of health workers or family members, is the key strategy recommended by the World Health Organization (WHO) to improve medication adherence in TB patients.[@CIT0003] The DOT short course (DOTS) strategy has been implemented in China since 1991 and had begun to be implemented throughout the whole country by 2005.

Nevertheless, because of difficulties in carrying out DOT in many parts of China, over half of TB patients now take drugs by themselves.[@CIT0005] The national TB survey reported that 25.3% of TB patients missed more than one dose of anti-TB drugs.[@CIT0006] In Shigatse, a city in the Tibet Autonomous Region, the rate of default from TB treatment was 28% in 2016,[@CIT0007] which was higher than the WHO recommendation of less than 10%.[@CIT0008] Medication nonadherence has been an important driver of TB drug resistance in Tibet and has resulted in treatment failure, disease relapse, prolonged infection, and even death.[@CIT0004],[@CIT0007],[@CIT0009] It is also one of the most significant obstacles to TB control worldwide.[@CIT0010]

Different studies have shown that there are many factors influencing medication nonadherence among PTB patients. A study conducted in five provinces of China reported that a lack of DOT and adverse effects were associated with medication nonadherence.[@CIT0011] However, studies carried out in other provinces and cities in China found that not only adverse effects but also financial burdens and social stigma led to medication nonadherence.[@CIT0012]--[@CIT0014] Studies implemented in Shandong Province and Shenzhen City showed that being older, being depressed, lacking knowledge on TB treatment, having a longer treatment time and having a longer travel time to the nearest community health center were also related to medication nonadherence.[@CIT0015],[@CIT0016] Studies conducted in Iran and Ethiopia reported other patient-related factors, such as low self-efficacy, lack of a perceived threat, lack of perceived benefits, perceived barriers and forgetfulness.[@CIT0017],[@CIT0018] Social risk factors, such as social deprivation, vulnerable housing, mental health concerns or other comorbidities, also contributed to medication nonadherence.[@CIT0019]

Taken together, the above studies indicate that different factors are related to medication nonadherence in different regions. Hence, identifying specific factors that contribute to medication nonadherence to PTB treatment in different settings is important to design appropriate interventions to improve adherence. However, few related studies have been carried out in the Tibet Autonomous Region.

Thus, this qualitative study was conducted as an initial attempt to explore factors influencing medication nonadherence to PTB treatment from the patient perspective in Tibet, China, and to provide a basis for formulating targeted measures to improve medication adherence in the region and similar locations in low- and middle-income countries with a high TB burden.

Methods {#S0002}
=======

Study Design {#S0002-S2001}
------------

Using a phenomenological approach of the qualitative research, in-depth semistructured interviews were conducted to collect data on factors influencing medication nonadherence. Medication nonadherence was defined as missing more than 10% of prescribed anti-TB drug doses according to the National Tuberculosis Control Program implementation guide in China.[@CIT0003]

Study Setting {#S0002-S2002}
-------------

The Tibet Autonomous Region is located in Southwest China and contains seven cities. Over 90% of the residents of the Tibet Autonomous Region are ethnic Tibetans whose mother language is Tibetan. The participants were recruited from the Third People's Hospital of the Tibet Autonomous Region, which is the province-level designated TB hospital.

Participants {#S0002-S2003}
------------

Purposive and maximum variation sampling was used to select PTB patients who could provide the richest information. Patients' medication adherence status, treatment status and geographic locations were mainly considered to provide a diverse sample. First, regarding medication adherence status, both PTB patients with adherence and those with nonadherence to the prescribed medicine were selected. Those patients who missed \<10% of the total prescribed anti-TB drug doses were considered to exhibit medication adherence, while those who missed ≥10% of the total prescribed anti-TB drug doses were considered to exhibit medication nonadherence. Missing doses were reported by the patients, and the total number of prescribed doses was checked by the research team in the information system of the Third People's Hospital of the Tibet Autonomous Region. Second, regarding treatment status, both PTB patients who were under initial treatment and those who were under retreatment were selected. Treatment status was assessed by TB doctors in the Third People's Hospital of the Tibet Autonomous Region according to the definitions in the National TB Control Program implementation guide in China.[@CIT0003] Third, regarding geographic location, PTB patients were chosen from different cities of Tibet, including Lhasa, Naqu, Shigaze, Shannan, Changdu, and Ali. Both patients living in urban areas and those living in rural areas were recruited.

The study inclusion criteria were as follows: duration of taking anti-tuberculosis drugs of at least one month and age between 15 and 60 years. In addition to PTB patients who were not able to speak Mandarin Chinese and those who did not agree to participate in this study, PTB patients with other diseases, such as diabetes, autoimmune deficiency syndrome (AIDS), malignant tumors and serious heart, brain, liver and kidney diseases, were excluded because they need to take drugs against diseases other than PTB, which may affect their memories of taking anti-TB drugs and the accuracy of the results.

The registry books at the Third People's Hospital of the Tibet Autonomous Region were used to recruit participants. Out of 2044 registered TB patients between June 1, 2018, and June 30, 2019, 169 patients met the inclusion criteria and were able to be contacted. The number of participants was determined based on the principle of information saturation, which refers to when no new information can be found. After each interview, a preliminary analysis of the data was conducted to determine the next participant who would be recruited to obtain maximum information. The recruitment process was halted when there was an indication of information saturation. Finally, 17 PTB patients participated in this study, and none withdrew from the study. The 17 participants are numbered in Arabic numerals 1--17.

Interviewers {#S0002-S2004}
------------

The interviewer was the first author of this article, who was not involved with clinical care at the study hospital. She was systematically trained in qualitative research by a professor for two years and had extensive interviewing experience among TB patients and medical staff. Her mother language is Mandarin Chinese. Two trained medical undergraduates, who are ethnic Tibetans but proficient in Mandarin Chinese, served as the recorders for this study. They were mainly responsible for text recording and audio recording interviews on site and for carefully observing the participants' nonverbal behavior. When the participants spoke in dialect, the two undergraduates translated into Mandarin Chinese for the interviewer. The interviewer and the participant did not know each other before the study began, and they interacted with each other after the participant was recruited and gradually built a rapport.

Data Collection {#S0002-S2005}
---------------

An interview outline, which is shown in [Table 1](#T0001){ref-type="table"}, was used to collect data. It was designed based on an extensive review of the literature and guidance of a TB expert who has worked in Tibet for 26 years. In June 2019, three participants were selected for pilot interviews. After the pilot interviews, the interview outline was revised according to analysis results of pilot interview data and suggestion of the TB expert. Table 1Interview Outline of Factors Influencing Medication Nonadherence to PTB Treatment in Tibet1. Have you taken the medicine without interruption during treatment? Why?2. What factors have influenced your decision?3. What is the most important reason for you to stop taking or keep taking medicine?4. After you stopped taking medicine, what happened, and what did you do?5. Please tell me what you know about PTB treatment.6. Please describe your relationship with your family and community.7. What medical support have you received during treatment?

In-depth, semistructured interviews were conducted to collect data. The formal interviews were conducted from July 11--31, 2019. Only one participant was interviewed in each interview. Ten of the seventeen participants were interviewed face to face in a single room at the pulmonary department at the Third People's Hospital of the Tibet Autonomous Region. The interview room was private and quiet. When the interview was conducted, only the interviewer, the participant and one recorder were in the interviewing room. The other seven participants were interviewed by video with WeChat (a social software that is widely used in China) because it was not convenient for them to come to the hospital, and they determined the interview time and place on their own.

Participation in the interviews was voluntary and confidential, and the researchers strove to make participation convenient for the participants. The interviewer and participants communicated in Chinese. The interviewer explained the purpose, process, necessity of recording and confidentiality of the interview. After informed consent of the participant was obtained, the interview started. The initial questions gathered data on participant characteristics including gender, age, education level, occupation, marital status, and place of residence. The subsequent questions focused on reasons for medication nonadherence or adherence. According to the participants' answers and the interview outline, further questions were asked to obtain rich information from the participants. Each interview lasted for 30--40 minutes. Two participants were re-interviewed to supplement the data.

Data Analysis {#S0002-S2006}
-------------

According to uniform format and the principle of not missing a word, timeliness and double backup, the audio recordings were transcribed by six uniformly trained research team members. One audio recording was transcribed by two members, one of whom was the interviewer or the recorder. The two copies were then compared for consistency, and inconsistencies were modified according to the audio recording and text recording on site.

Colaizzi's seven-step method was used to analyse the data. The researchers repeatedly and carefully read the transcripts. Then, significant statements were extracted from the transcribed data, and recurring viewpoints were coded. A total of 157 codes were aggregated into 10 subcategories, which were then consolidated into 4 categories. Four researchers analyzed the same data repeatedly and compared the results with the original data. Disagreements were discussed among the researchers to reach a final consensus. The principal researcher reconnected with the participants by phone and asked whether the results were consistent with their experiences. Data analysis was conducted in Chinese, and the results were translated into English. The software NVivo 12 (QSR International, Melbourne, Australia) was used to manage and analyse the data.

Results {#S0003}
=======

All participants were all ethnic Tibetans and Tibetan Buddhists. The average age was 30.1 years old (range: 15--65 years). Their characteristics are shown in [Table 2](#T0002){ref-type="table"}. Table 2Characteristics of the Participants (n=17)CharacteristicsN (%)CharacteristicsN (%)**GenderLocation** Male7(41.2)Urban7(41.2) Female10(58.8)Rural10(58.8)**AgePlace of residence** 15--2510(58.8)Lhasa4(23.5) 25--353(17.6)Naqu5(29.4) 35--450(0.00)Shigaze3(17.6) \>454(23.5)Shannan2(11.8)**Education level**Changdu2(11.8) Illiterate2(11.8)Ali1(5.9) Primary school4(23.5)**Treatment status** Middle school5(29.4)Initial treatment13(76.5) College6(35.3)Retreatment4(23.5)**OccupationAdherence status** Farmer2(11.8)Adherent7(41.2) Student6(35.3)Nonadherent10(58.8) Employed8(47.1)**Duration of medication**Unemployed1(5.9)1--2 months6(35.3)**Marital status**3--6 months6(35.3) Married8(47.1)7--8 months2(11.8) Unmarried9(52.9)\> 9 months3(17.6)

From the participant perspective, factors influencing medication nonadherence to PTB treatment in Tibet included four aspects: patient-related factors, medication-related factors, health service-related factors and sociocultural factors. Some participants reported more than one factor. Financial burden was a factor noted by all the participants, but none stopped taking their medication because of financial burden. The results are shown in [Figure 1](#F0001){ref-type="fig"}.Figure 1Factors influencing medication nonadherence to PTB treatment in Tibet.

Patient-Related Factors {#S0003-S2001}
-----------------------

Patient-related factors include a lack of knowledge of PTB treatment, poor self-management capability, poor self-regulation capability and misperception of health condition, and the first two factors play the most important role in medication nonadherence.

### Lack of Knowledge of PTB Treatment {#S0003-S2001-S3001}

All ten noncompliers lacked knowledge of PTB treatment. Seven of them did not know that the duration of taking medication was at least six months or longer. Six of them were unaware of the dangers of not taking their medication consistently. Therefore, they stopped taking their medication any time they wanted to. Some participants believed that PTB was incurable. Therefore, they thought it was not necessary for them to continue taking medicine. However, all of the participants admitted that their doctors had told them knowledge of PTB treatment.""I thought maybe I should take it (the medication) for three months, three months. So, I took it for three months." (participant 5)" ""I have interrupted (the use of the medication) many times and not felt discomfort, so it is nothing if you interrupt the medicine." (participant 1)" ""Some people say that, after I took medication for a period, some people say that it (PTB) can't be cured at all. It doesn't make sense to keep taking medicine." (participant 4)"

In contrast, all the seven compliers had adequate knowledge of TB treatment. ""I haven't forgotten even a single pill. I know that if I do not insist on taking medicine what the bad consequences would be. One of my relatives forgot to take the medicine and relapsed." (participant 8)"

### Poor Self-Management Capability {#S0003-S2001-S3002}

Seven of the ten noncompliers interrupted the use of the medication because of their poor self-management capability. They could not deal with the relationship between taking medication and life events, such as the death of a family member, pregnancy and busy work. Two pregnant women continued to take medication after giving birth, but they still often forgot to take the medication after reminders from their family members. ""My mother died, and I needed to bury her, so for more than half a month, I did not take the medicine." (participant 1)"""When I had taken the medication for 5 months, there was a fetus in my belly, and someone told me that the medicine was not good for the fetus, so I stopped. After the baby was born, Dad kept reminding me to take my medicine, but ... ... but, sometimes I still forgot it." (participant 7)" ""There are too many things for my job; sometimes I take the medicine at ten o'clock in the morning (dawn is at approximately 9 a.m. in Tibet), sometimes in the afternoon, sometimes at 11 at night. Sometimes I have to work overtime at night, and I am very tired when I get home; I just want to go to bed as soon as possible, and I do not eat." (participant 12)" ""This summer, I finished the medicine (that I had) but had no time to go to the epidemic prevention station (the previous name of the Center for Disease Control and Prevention) to pick up (additional) medicine; work is too busy."(participant 10)"

In contrast, three of the seven compliers never interrupted the use of the medication because of their excellent self-management capability. They overcame all sorts of difficulties and took their medication according to the doctor's instructions. ""I was busy with my study, but I bought medicine by myself on time. The doctor told me to keep taking medicine for six months. I thought, well, just take it for six months! He told me to eat more, which could improve my health condition, and I ate more. I hate eggs and milk, but I eat them every day. Finally, I took medication for seven months."(participant 11)"

### Poor Self-Regulation Capability {#S0003-S2001-S3003}

Facing the psychological pressure caused by PTB, poor self-regulation capability also led to medication nonadherence. One student participant stopped taking medication because he was worried about being discriminated against by his classmates.""I stopped taking the medicine when I went back to school. If my classmates see my medicine, they will know I have TB and look down on me." (participant 4)"

In contrast, another student participant reported that she was more worried about future employment than about being discriminated against. Therefore, she kept taking medication to make sure she was cured. ""It's okay to take medicine at school. When I take the medicine, I avoid my classmates. If I don't take care of my body, if I am not cured, I won't be able to get a job. "(participant 11)"

### Misperception of Health Condition {#S0003-S2001-S3004}

Some participants stopped taking medication either when PTB-related symptoms disappeared or when they felt well. Participants who felt well believed they had been cured and were well.""I felt I was well. The doctor ordered me to take the medicine for six months, but I took it for three months." (participant 4)" ""After taking the medicine for a month, I didn't feel any pain anymore and stopped." (participant 13)"

Some participants did not believe they were ill, which was another barrier to taking the medicine. Participants who were tested but had no symptoms did not believe the test results, especially when they met PTB patients who were very ill. ""After taking the medicine for more than ten days, I still did not believe the diagnosis, so I stopped taking my medicine! My other six classmates had symptoms, but I had no symptoms, no cough, no fever. "(participant 6)"

Medication-Related Factors {#S0003-S2002}
--------------------------

### Side Effects {#S0003-S2002-S3001}

Medication side effects were a primary reason for stopping medication. Eight participants experienced side effects such as nausea, vomiting, rashes and itching, which made them severely uncomfortable or affected their daily lives. Due to the side effects as well as other reasons described below, six of them stopped taking medicine. ""After I took the medication in the morning, I kept vomiting; I vomited all day ... ... I ate a mouthful of food and then vomited again. I haven't taken it since that day."(participant 5)"

Health Service-Related Factors {#S0003-S2003}
------------------------------

### Poor Treatment Skills of Doctors in Primary Hospitals {#S0003-S2003-S3001}

The doctors in county- or district-level designated TB hospitals could not alleviate the side effects of the medication and recommended that the participants go to province-level hospitals or hospitals outside of Tibet. Most participants did not take their medicine until they arrived at the recommended hospitals. The minimum interruption time was 19 days, and the longest was one month. ""I am too itchy to take any medicine. I went to the county hospital on the 20th of last month. The doctor told me to go to the Third People's Hospital of the Tibet Autonomous Region or Chengdu (a large city near Tibet); he could not help me. So, I never took another pill."(participant 1)"

### Lack of DOT {#S0003-S2003-S3002}

All but one of the participants reported that they had not received any supervision from health workers while taking their medication. The only participant who was supervised was involved in a trial to improve medication compliance.""No doctor urged me to take the medicine; no one asked me to take the medicine. I usually take it by myself." (participant 17)"

Sociocultural Factors {#S0003-S2004}
---------------------

### Effect of Traditional Tibetan Medicine {#S0003-S2004-S3001}

The effect of traditional Tibetan medicine was associated with nonadherence to biological anti-TB drugs. Four participants took Tibetan medicine after they experienced side effects from biological anti-TB drugs: one participant never took biological anti-TB drugs again, and the other three participants switched between traditional Tibetan medicine and biological anti-TB drugs. They believed that traditional Tibetan medicine had many advantages, such as a lack of side effects, a better taste than biological anti-TB drugs, no strict time limit for taking medicine, and no resistance. One elderly participant underwent bloodletting treatments performed by Tibetan doctors more than 40 times after stopping taking biological anti-TB medicine. ""I was really very itchy. After the Spring Festival, I went to the Tibetan hospital. Tibetan doctors are experts! Tibetan medicine is not resistant at all, not itchy; I took it for another year."(participant 1)"""After taking the medicine for 4 months, I took Tibetan medicine. The Western medicine tastes terrible; what's more, I always forget. Tibetan medicine is very convenient. It doesn't matter if you take it today but forget it tomorrow; you can continue the day after tomorrow."(participant 9)"

### Lack of Family Member Support {#S0003-S2004-S3002}

Two participants interrupted the use of the medication because of a lack of effective support from their family members. Their family members were not able to help them when they needed help because their family members lacked knowledge of PTB treatment or were busy with work.""When I wanted to go back to school, I discussed with my father that I didn't want to take the medicine any more, and he agreed." (participant 4)" ""My son bought the medicine for me, but there was a period during which he was too busy to buy the medicine, so I didn't take the medicine for about ten days." (participant 17)"

However, all the seven compliers reported that family member support played an important role in medication adherence. On an emotional level, family member support encouraged the participants and gave them a reason to continue taking medicine. On a practical level, family member support could exempt them from some family responsibility and allow them to focus on their treatment. ""At the beginning, I was very desperate: 'Oh, mama, ah, what shall I do? Am I going to die?' Luckily, my father stayed with me all the time; he told me everything would be okay."(participant 11)"""Crops in my field, the housework, all of that has been done by my wife and son. I just took medicine and rested." (participant 8)"

### Discrimination {#S0003-S2004-S3003}

Only one participant was discriminated against because of PTB and stopped taking medicine. The others reported that their neighbors and friends were still friendly and even took care of them more than usual. ""Some people in my rural community said that I had done something bad. I hope no more people know I have PTB. So, I didn't dare to take my medicine anymore. I left the rural community and went to Lhasa. "(participant 10)"

Discussion {#S0004}
==========

In Tibet, few studies have reported factors influencing medication nonadherence to PTB treatment, and this qualitative study explored this phenomenon. This study found that medication nonadherence to PTB treatment was influenced by multiple interplaying factors, and the main influencing factors were a lack of knowledge about PTB treatment, poor self-management capability, and the effect of traditional Tibetan medicine.

A lack of knowledge about PTB treatment was confirmed to be important in medication nonadherence among PTB patients in Tibet, especially when the requirements of taking medication conflicted with lifestyle, such as dealing with competing life events without taking medication and ceasing taking medication when feeling better. Similar results have been reported by previous studies.[@CIT0010],[@CIT0015],[@CIT0020]--[@CIT0022] According to the provisions on the treatment management of the National TB Control Program implementation guide in China, health education on TB treatment must be carried out for TB patients.[@CIT0003] However, not all of the participants in this study fully grasped the knowledge after receiving oral health education. Therefore, it is necessary to simultaneously distribute to patients permanently viewable PTB treatment knowledge materials (such as publicity pages and webpages), in which knowledge about the curability of PTB, the duration of taking medication, the dangers of medication nonadherence, the side effects of anti-TB drugs and how to deal with side effects are shown.

Poor self-management capability led to medication nonadherence among PTB patients in Tibet, which is a unique finding of this study. Due to the implementation of DOT in other regions, poor self-management capability has rarely been reported as a risk factor for medication nonadherence to PTB treatment in the literature in recent years. This influencing factor is unique to Tibet, in which regional DOT is lacking. The patient's personal and lifestyle characteristics have the greatest impact on self-management.[@CIT0023] In this study, it was shown that the participants could not handle the relationship between taking medication and life events. Therefore, in order to avoid conflict between taking medication and life events leading to nonadherence, it is important for patients to be well managed by themselves or others while taking medication. However, even under DOT, patients still interrupted taking their medication for a variety of reasons.[@CIT0020],[@CIT0022],[@CIT0024],[@CIT0025] Therefore, in the absence of DOT, it is entirely understandable that the participants in this study did not take their medication as prescribed because of poor self-management capability. However, there is a global consensus that TB patients' medication-taking behavior must be managed. Therefore, in addition to strengthening patient knowledge of PTB treatment, on the one hand, the self-management capability of PTB patients must be strengthened; on the other hand, because DOT is difficult to implement in Tibet and has disadvantages,[@CIT0007],[@CIT0026] it is necessary to find feasible alternative strategies to DOT, such as video-observed treatment, wirelessly observed therapy, short message service reminders and medication reminders,[@CIT0027]--[@CIT0030] to improve medication adherence among PTB patients in Tibet.

Interestingly, the effect of traditional Tibetan medicine also contributed to medication nonadherence among PTB patients in Tibet. Similar findings have also been reported by studies conducted in Papua New Guinea and southern Ethiopia.[@CIT0020],[@CIT0031] In this study, one of the reasons for the use of traditional Tibetan medicine was that the participants wished to avoid the side effects of biological anti-TB drugs, and another was that they strongly identified with the Tibetan medicine their ancestors have used for thousands of years. Traditional Tibetan medicine is important for the Tibetan people in treating diseases they consider not serious. In Tibet, patients assessed primary care in traditional Tibetan medicine hospitals to be significantly better than that in Western medicine hospitals.[@CIT0032] Therefore, in addition to reinforcing the patients' perception that they should stick to their biological anti-TB drugs once they start taking them, there is a need for interventions that encourage patients to consistently seek Western medical care through the establishment of links to traditional Tibetan medicine hospitals.

Although lack of family member support was not the main reason for medication nonadherence among PTB patients in Tibet, family member support was identified as an important factor for medication adherence. It is possible that family members could provide encouragement, alleviate patients' economic and social problems and remind them to take their medicine.[@CIT0022],[@CIT0025],[@CIT0031],[@CIT0033] Therefore, family members of patients should also be provided with knowledge about PTB treatment to improve patient medication adherence.

Other factors, such as misperception of health condition, medication side effects and discrimination, have been widely reported by previous studies.[@CIT0024],[@CIT0031],[@CIT0034]--[@CIT0036] Thus, the results of this study are general, and although factors influencing medication nonadherence to PTB treatment in different settings are different, they are similar to a certain extent.

There were some limitations in this study. First, this study lacks the view of health workers. Second, there were few farmers and herdsmen included. Because most of the participants could not speak Chinese, there was a language barrier between them and the interviewer. However, both participants from urban areas and those from rural areas in six cities of Tibet were selected, and the results reflect diversity in the influencing factors.

Conclusion {#S0005}
==========

Medication nonadherence to PTB treatment in Tibet is influenced by multiple interplaying factors, and the main influencing factors were a lack of knowledge of PTB treatment, poor self-management capability, and the effect of traditional Tibetan medicine. TB health workers in Tibet should provide permanently viewable PTB treatment knowledge materials to PTB patients when oral health education is conducted, find feasible alternative strategies to DOT (such as video-observed treatment, wirelessly observed therapy, short message service reminders and medication reminders) and establish links to traditional Tibetan medicine hospitals.

We would like to sincerely thank the participants of this study. We are also thankful for the Pulmonary Department of the Third People's Hospital of the Tibet Autonomous Region.

Abbreviations {#S0006}
=============

TB, tuberculosis; PTB, pulmonary tuberculosis; DOT, directly observed treatment; DOTS, directly observed treatment, short course; WHO, World Health Organization; AIDS, autoimmune deficiency syndrome.

Data Sharing Statement {#S0007}
======================

The data used and/or analyzed during the current study are available from the corresponding author on reasonable request.

Ethics Approval and Informed Consent {#S0008}
====================================

This study was approved by the Ethical Review Committee of the School of Medicine, Xizang Minzu University (2019015). All procedures performed in this study were in accordance with Helsinki declaration. Participants who were interviewed face to face signed written informed consent in the interview room. Participants who were interviewed by video signed written informed consent in a convenient place and sent a picture of the form to the interviewer. For participants aged \< 18 years (15--17 years), written informed consent was obtained from their parents, and assent was obtained from them.

Author Contributions {#S0009}
====================

JJZ designed the study, conducted the in-depth interviews, and acted as the corresponding author. YYY contributed an amount equal to JJZ in this study; YYY took part in the study design and recruited the participants. TY and PC took part in the in-depth interviews and translated participants' Tibetan dialect into Mandarin Chinese. All authors contributed to performing the data analysis and drafting or revising the article, gave final approval of the version to be published, and agree to be accountable for all aspects of the work.

Disclosure {#S0010}
==========

The authors report no conflicts of interest in this work.

[^1]: These authors contributed equally to this work
